That hypertension is important in this disease is shown by the fact that only 12 of the 46 cases had no clinical or post-mortem evidence of hypertension; 50 % of the men and 20 % of the women had evidence of severe hypertension, while the average age of the 12 non-hypertensive cases was significantly higher (77 years) than that of the hypertensive cases (69 years).
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That hypertension is important in this disease is shown by the fact that only 12 of the 46 cases had no clinical or post-mortem evidence of hypertension; 50 % of the men and 20 % of the women had evidence of severe hypertension, while the average age of the 12 non-hypertensive cases was significantly higher (77 years) In 1839 Amussat stated that death from intestinal obstruction was due to toxins derived from the decomposition and stagnation of intestinal contents. Sixty years later Treves (1899) observed: ' In the case of intestinal obstruction the surgeon is dealing with distended bowels which are filled with septic matter, and very little disturbance of the wall of the gut is required to allow that septic material to reach the peritoneum and cause death from peritonitis and septicmmia.' In spite of modem advances in fluid therapy and surgical technique, there are still grounds for believing that toxins liberated from the bowel in intestinal obstruction can cause sudden death. An attempt has been made to discover the frequency of such deaths. The identity of the toxic factor is also discussed.
Published Mortality Figures
Deaths per million since 1940 from 'intestinal obstruction without mention of hernia' and 'hernia with obstruction' are shown graphically in Fig 1. Deaths from appendicitis are inserted for comparison. The latter have declined steadily but for the past ten years the national mortality (Table 1) .
Present Series
The records were studied of 941 consecutive cases of adult small bowel obstruction treated at King's College Hospital and the Royal Sussex County Hospital, Brighton. The period 1949 to 1963 inclusive was covered. Hernias and adhesions accounted for over five-sixths of the cases of obstruction and approximately 1 in 7 died from these two causes (Fig 2) . The remaining sixth comprised various diseases, notably mesenteric embolus and carcinoma: the mortality in this group was much higher (41 3 %). The mortality from all causes of obstruction throughout the entire period of fifteen years was 18-9 %. It fell from 23-9% in the years 1949-53 to 14-6% between 1959 and 1963. Deaths are shown super-' imposed on the age distribution in Fig 3. More than a third of all victims of small bowel obstruction were over 70 with a mortality approaching 30%. In addition to the hazards of old age, the presence of gangrene in the affected loop of intestine had a marked effect on mortality (Fig 4) . was therefore 100%. In the remaining two-thirds, resection and anastomosis were carried out; but in spite of this, nearly 1 in 3 died after operation.
The mortality for the entire group was 576%.
Unexpected Deaths
Under experimental conditions, the fluid transudate. from gangrenous bowel is lethal to animal recipients (Barnett 1959 , Cohn 1961 obstruction but the outcome is successful. Thirdly, unexpected fatal collapse ensues during or shortly after operation in patients with a good initial prognosis. These so-called unexpected deaths may occur in spite of the most careful attention to fluid and electrolyte replacement and sometimes immediately follow the release of strangulated segments of bowel. Barling (1956) specifically mentions two cases of this type.
Other authors in Table 1 refer only to deaths from peritonitis and shock. A;n attempt has been made to discover the frequency of unexpected deaths in the present series. There were 178 deaths, 105 of which resulted from complications and miscellaneous conditions set out in Table 2 ; 73 died as an immediate result of small bowel obstruction (Fig 5) , 42 of these were admitted in poor general condition, suffering from a major strangulation of bowel, gross dehydration, or senility. In this group, 17 were moribund on admission and no operation was performed; extensive resections were followed by early post-operative deaths in 9, and 16 cases were found to be beyond surgical cure at laparotomy. Thirty-one cases were admitted in good general condition of which 11 died as a result of faults and delays in diagnosis. The remaining 20 died after unexpected collapse occurring during, or shortly after, an otherwise straightforward operation. These cases represent 11 % ofall deaths, exceeding for example deaths from pulmonary embolism. Obstruction was caused by adhesions in over half, many associated with volvulus. There was a high incidence of bowel damage. Nonviable intestine was resected in 11 cases and an accidental spill of feeces occurred in 2 more. In 2 cases enterostomy and entero-anastomosis was performed. The onset of hypotension was recorded during operation in 14 cases. The average time of death was nine hours after operation. Two cases died immediately after manipulation of bowel. Thus there were reasons to suspect facal contamination in three-quarters of the unexpected deaths (Table 3) . Table 3 Unexpected deaths (20 
Experimental Considerations
With the help of Mr Alan Dean I have been studying the toxicity of strangulation fluid at Buxton Browne Farm and at King's College Hospital. Fluid is collected in polyethylene bags surrounding isolated loops of ileum in the dog, after the technique introduced by Foster & Hausler (1924) . Strangulation is effected by ligation of the mesenteric veins, and intestinal continuity is restored. We have confirmed that the fluid is lethal using standard mouse toxicity tests. Intravenous injection produces prolonged falls in blood pressure in the antsthetized cat. Both these properties are abolished if fluid is obtained from small bowel sterilized by pre-operative neomycin. The identity of the causative organism is still in doubt. Cohn (1960), and Weipers et al. (1964) believe that Clostridium welchii plays a part, furthering the original theories of Williams (1926) . These concepts have been criticized by MacLennan (1962) . Barnett et al. (1963) stress the importance of bacterial cells and endotoxins rather than exotoxins. We have found that pure cultures of Escherichia coli introduced into sterilized loops of small bowel consistently restore toxicity to the resultant fluid. In our experience, the strains of Clostridium welchii isolated from fluid of known toxicity fail in this respect when acting alone (Powley & Dean 1964 Gram-negative strains. In the patients reviewed above, cultures were performed only when postoperative wound infection occurred. In so far as this indicates the bacterial contamination at operation, coliform organisms outnumbered all others and Clostridium welchii was isolated once only.
The ability of coliform organisms to multiply rapidly in strangulation fluid is shown in Fig 6. Specimens were aspirated four-hourly through a sampling tube inserted into the polyethylene bag in the dog preparation described above. Counts were made of total organisms and viable Esch. coli (Miles & Misra 1938) . A rapid rise occurred as early as eight hours after strangulation. By twenty-four hours over 100,000,000 organisms per ml were present in 200 ml of fluid. In this experiment Clostridium welchii was present in preliminary bowel cultures but failed to multiply thereafter. The effects of Gram-negative endotoxins (hypotension, splanchnic pooling, haemoconcentration) are now well recognized (Spink 1962) . The fluid from strangulated bowel has strikingly similar properties and unexpected death from intestinal obstruction probably does not differ in any way from the fatal collapse which may attend all forms of coliform peritonitis.
Practical Measures
In treating intestinal obstruction the surgeon should pay as much respect to the menace of bacterial endotoxemia as he does to the problems of electrolyte balance and surgical technique. Cultures of any exudate in the peritoneal cavity or hernial sac should always be performed. Cultures of bowel contents will also provide valuable information. After aspirating a sample through a fine needle, antibiotics with topical bacteriocidal properties such as neomycin should be injected as they rapidly reduce the bacterial flora (Poth 1960) . Procedures which involve opering the bowel should be undertaken with care. Operative decompression of bowel by enterotomy should be avoided unless distension interferes seriously with respiratory function or abdominal closure. If collapse occurs, blood must be taken for immediate culture. Drugs related to adrenaline should be withheld as it has been shown that endotoxins are potentiated by sympathins (Gourzis et al. 1961 , Lillehei et al. 1964 . Anti-adrenergic drugs such as dibenamine, phenoxybenzamine and chlorpromazine should be considered, particularly in the presence of peripheral vasoconstriction. The resulting vasodilatation is allowed for by ample infusions of blood and plasma (Lancet 1965) .
